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ADM1 is calibrated to the specific substrate(s) composition and processes configuration and 103 afterwards it is validated by predicting actual experimental data. The calibration is performed 104 by selecting the optimal values of some of the kinetic parameters that minimise the 105 differences between model predictions and experimental results (model fitting) and the 106 validation follows by comparing the predictions of the calibrated model to different (than 107 those used for the calibration) experimental results [18, 25, 26, 28, 30, 35, 37, 38] .
108
In the current study, ADM1 was modified and used for the simulation of continuous digestion 
Analytical methods

6
Determination of total (TS), volatile (VS), total suspended (TSS) and volatile suspended respectively.
143
Two groups of carbohydrates were determined in manure and manure fibers: the first group 144 was the total carbohydrates (polymers, oligomers and monomers), including those bound in 145 the lignocellulosic biomass and the second group was the simple sugars (only monomers).
146
Analysis of the total carbohydrates was based on the NREL analytical procedure [32] . For the 147 determination of total carbohydrates the samples were dried at 42°C overnight and powdered, 
162
The biogas production rate was measured by using a gas measuring system (with an estimated 163 measuring uncertainty of ± 3%), based on displacement of parafin oil. at a TS ratio of 0.52 manure per 0.48 fibers) (phase C) at a HRT of 25 days (Table 1) .
192
The feeding of the digesters was intermittent and repeated once a day. The digesters' performance was followed by a daily recording of biogas production and a weekly concentration until all components approach their levels before the impulse.
211
Finally, a third identical reactor (Reactor-3) was started up and was fed with manure-II (phase 212 D) at 25 HRT and after 160 days the manure feeding was replaced (phase E) with a mixture of 213 manure-II and AAS manure fibers (also at a TS ratio of 0.52 manure per 0.48 fibers) and the
214
HRT was reduced to 17 days. Reactor-3 was allowed to reach a steady state at the operational anionic equivalents' concentration.
Organic and inorganic inputs in the kinetic model.
285
As it has been done in previous studies [34, 35] to the methane production could be assumed as very limited.
362 Table 4 here In order to account for the difference in carbohydrates biodegradability due to AAS treatment the re-estimation of the hydrolysis kinetic parameters was the next step. In addition, whether 394 the feeding change from manure to a mixture of manure and AAS-treated fibers affected or 395 not the kinetics of consumption of volatile fatty acids was investigated.
396
Therefore, a new fitting of the ADM1 hydrolysis parameters was performed using the data 397 obtained from Reactor-2 in phase B (co-digestion of manure-I and AAS pretreated fibers).
398
The kinetic parameters estimated during this new fitting were hydrolysis parameters for is mostly affected by the application of AAS as a pretreatment for swine manure fibers.
415
The maximum uptake rates of volatile fatty acids in the mixture based model were kept the , vol. 127, p. 188-194, 2013 . , vol. 47, no. 12, pp. 199-206, 2003 . [29] Astals S, Ariso M, Galí A,Mata-Alvarez J. "Co-digestion of pig manure and glycerine:
524 Experimental and modelling study," Environ. Manage., vol. 92, pp. 1091 Manage., vol. 92, pp. -1096 Manage., vol. 92, pp. , 2011 [30] Girault, R., Rousseau, P., Steyer, J. P., Bernet, N., & Beline, F. Table 4 . Estimated values of the kinetic parameters and difference of cations and anions 559 concentration after fitting of the ADM1 to the experimental data from Reactor-1
560
(manure fed reactor) and Reactor-2 (fed with mixture of manure and AAS_fibers). 
561
AAS-treated fibers (phase B).
567 Table 7 . Model predictions (using mixture-based model) and experimental measurements for 21.67± 4.22 Table 4 . Estimated values of the kinetic parameters and difference of cations and anions concentration after fitting of the ADM1 to the experimental data from Reactor-1 (manure fed reactor) and Reactor-2 (fed with mixture of manure and AAS_fibers). Table 5 Model predictions (using manure-based model) and experimental measurements for the steady state of Reactor-1 after the model fitting and the estimation of the kinetic parameters. 0.005 ± 0.003 0.014 ± 0.001 Table 6 . Model predictions (using manure based model) and experimental measurements for the steady states of Reactor-2 fed with manure (phase A) and mixture of manure and AAS-treated fibers (phase B). Table 7 . Model predictions (using mixture-based model) and experimental measurements for the steady state of Phases C and E after the model fitting and the parameters estimation. 1.3·10 -3 ± 6.6·10
Kinetic parameter
Steady state characteristics
-5 pH 8.1 ± 0.2 7.8 ± 0.01 7.9 ± 0.2 7.8 ± 0.00
